Effects of calcium antagonists and free radical scavengers on myocardial ischemia and reperfusion injury: evaluation by 31P-NMR spectroscopy.
The Langendorff perfused rat heart was used to investigate whether myocardial damage during ischemia and reperfusion could be protected by free radical scavengers, calcium antagonist and adenosine. Myocardial high energy phosphates were measured by phosphorus-31 NMR spectroscopy during normal perfusion, 20 min of ischemia and 20 min of reperfusion. In hearts, which were treated both with free radical scavengers (FRS) (Superoxide dismutase): 24 IU/ml and catalase 22 IU/ml) and verapamil (10(-7) M), beta-ATP was significantly higher than that of FRS at the end of ischemia. However, beta-ATP recovered only to 83% of baseline value at the end of reperfusion. In view of myocardial metabolism, verapamil treated hearts were good for recovery of creatine phosphate (PCr) but not ATP at the end of reperfusion. Hearts which were treated with only adenosine did not differ from control hearts. However, when hearts were treated with both verapamil and adenosine (10(-4) M), recovery of both ATP and PCr content was significantly greater than that of control hearts. These results suggested that pretreatment with both verapamil and adenosine before and after global ischemia could protect ischemic myocardium, but, further studies are necessary to clarify the precise mechanism of protection.